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Natural Killer Cells Play an Important  Role in Overall 

Human Health

Innate Lymphoid Cells:

Å 5-20% of circulating lymphocytes (CD3- CD56+)

Unlike T cells that only have one receptor, NK cells can 

distinguish healthy Cells (self) f rom Dangerous Cells (non-

self) via 40+ receptors:

Å Ability to identify and eliminate ñdangerousòcells

Å Mediate antibody-dependent cellular cytotoxicity(ñADCCò)

Å Immune regulatory capabil ities, mediated by secreted cytokines

Natural Killer(ñNKò)Cells Can Get Weaker with Aging or Stress
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Weak and/ or def icient NK cells have been shown to be corre lated with various disease conditions.

Liu, S., Galat , V., Galat4, Y. et al. NK ce ll-based cance r immunothe rapy: f rom basic biology to clinical developmen t. J Hematol Oncol 14, 7 (2021). 

https://doi.org/10.1186/s13045-020-01014-w

NK cell act ivat ing receptors and ligands



Autologous  Next Generation Low- Cost  Manufacturing
˿˼˸̖̟Я̤ б̗̗̀- the -̙̖̝̗̄в Troculeucel  Therapy
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Troculeucel  (SNK01)

Mechanism of Action in
Neurodegenerative Disease
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Chronic protein deposition leads to an 
autoinflammatory cascade and damage

Removing proteins only addresses one 
aspect of the underlying pathology

Activation of Autoreactive CD4+ and 
CD8+ T cells 1- 5 which migrate to the 
brain via CXCR36 is a very common theme 
for many neurodegenerative diseases.
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Autoreactive T cells Cause 
Neuroinflammation And 
Damage
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Autoreactive T cells Cross BBB (Blood Brain Barrier) Via CXCR3

CXCR3+ T cells migrate to CXCL10 positive 
astrocytes that frequently are associated 
with amyloid deposits. 1 

CXCR3 has been linked to impaired 
microglial function, which can hinder the 
clearance of A ɼplaques.

CXCL10 promotes neuroinflammation and 
neuronal dysfunction.

Due to the ability of CXCL10to mediate 
leukocyte influx in a variety of inflammatory 
CNS diseases, research has focused on 
identifying drugs that block the function of 
CXCL10 or CXCR3. 

                          

1. Xia -  Neuroimmunol ., 2000, 108(1- 2), 227- 235.
32
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Å Migratory Potential toward cerebrospinal fluid (CSF) and plasma from Alzheimer disease (AD) patients via CXCR3.

Troculeucel  Has High CXCR3 Expression And Strong Migration Potential to cross the BBB
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Gross -  Proceedings of the National Academy of 
Sciences 113(21):201524924

Schleinitz  - Immunology, 131, 451 ï458 

While most attention has been placed on Tregs, NK cells have been found to play a big role in 
identifying and eliminating autoreactive T cells in autoimmune disease via NKG2D and DNAM - 1.

At time of active autoimmune event, NK cells are found to be reduced in numbers of with impaired activity (low cytotoxicity o r 
receptor expression).



NK Cells Regulate Autoreactive T cells 1- 4

Troculeucel  has enhanced NKG2D and DNAM - 1 expression that helps identify and eliminate autoreactive T 
cells to reduce auto - immune neuroinflammation.
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(A) Cytotoxic activity of SNK01 against T cells was assessed by flow cytometry. T cells labeled with CTV were activated either with (P/I) or without (Media) PMA and ionomycin, and then co-incubated 

with SNK01 cells at an E:T ratio of 1:1 for 4 hours. 

(B) Degranulation activity and cytokine expression of SNK01 cells against T cells. T cells were activated either with (P/I) or without (Media) PMA and ionomycin and then mixed with SNK01 cells at an 

E:T ratio of 1:1. The expression of CD107a or IFN-ɔ in CD56+ population was assessed by flow cytometry after 5- or 3- hour incubation, respectively.

Cytotoxic and degranulation activity and IFN-ɔ expression level of Troculeucel when incubated with activated T cells

Activated only in presence of activated T cells, not resting T cells. 

Only targets activated T cells while leaving resting T cells alone.



NK Cells Play a Protective Role in Protein Deposition
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Knockout/Depletion of NK cells in both models caused rapid acceleration of protein deposition

1. Earls RH, Menees KB, Chung J, et al. NK cells clear ɻ- synuclein and the depletion of NK cells exacerbates synuclein pathology in a mouse model of ɻ- synucleinopathy. 
Proc Natl Acad Sci U S A. 2020;117(3):1762- 1771. doi:10.1073/pnas.1909110117

2. Marsh SE, Abud EM, Lakatos A, et al. The adaptive immune system restrains Alzheimer's disease pathogenesis by modulating micr ogl ial function. Proc Natl Acad Sci U S 
A. 2016;113(9):E1316- E1325. doi:10.1073/pnas.1525466113
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(A-E) Intracellular levels of Aɓ aggregates in SNK01 and HMC3 cells were analyzed by Western blot analysis. (A) SNK01 cells were treated with varying concentrations of Aɓ aggregates for 1 hour and 

harvested. (B) SNK01 cells were treated with 5 µM of Aɓ aggregates and harvested at 1, 3, 6, 9, and 24 hours after treatment. (C) SNK01 cells were treated with 5 µM Aɓ aggregates for 1 hour and 

washed 3 times with PBS. Then SNK01 cells were incubated in fresh medium for up to 48 hours and harvested at 1, 3, 6, 24, and 48 hours after wash. (D) HMC3 cells were treated with 5 µM of Aɓ 

aggregates for 1, 3, and 6 hours. N.C: negative control without treatment with Aɓ aggregates. (E) HMC3 cells were treated with 5 µM Aɓ aggregates for 1 hour and washed 3 times with PBS. Then cells 

were incubated further in fresh medium for up to 48 hours and harvested at 1, 3, 6, 24, and 48 hours after wash. (F-J) SNK01 cells were incubated with 5 µM of Aɓ aggregates for 24, 48, and 72 hours 

and analyzed for viability (F), cytotoxicity at 72-hour after treatment (G), degranulation (H), intracellular expression of IFN-ɔ and TNF-Ŭ (I), and surface expression of various activating NK receptors at 

72-hour after treatment (J).  

Functional Characteristics of SNK01 Cells for Alzheimerôs Disease (AD)

Uptake and degradation of aggregated amyloid-b (Ab) proteins
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Uptake and degradation of aggregated a-synuclein proteins

(A-E) Intracellular levels of Ŭ-syn aggregates in SNK01 and HMC3 cells were analyzed by Western blot analysis. (A) SNK01 cells were treated with varying concentrations of Ŭ-syn aggregates for 1 hour and 

harvested. (B) SNK01 cells were treated with 5 Õg/mL of Ŭ-syn aggregates and harvested at 0.5, 1, 3, 6, and 24 hours after treatment. (C) SNK01 cells were treated with 5 Õg/mL of Ŭ-syn aggregates for 1 hour and 

washed 3 times with PBS. Then SNK01 cells were incubated in fresh medium for up to 24 hours and harvested at 0.5, 1, 3, 6, 12, and 24 hours after wash. Left panel: soluble fraction with lysis buffer with 1% triton 

X-100, Right panel: insoluble fraction with lysis buffer with 1% triton X-100. (D) HMC3 cells were treated with 5 Õg/ml of Ŭ-syn aggregates for 1 and 3 hours. N.C.: negative control without treatment with Ŭ-syn 

aggregates. (E) HMC3 cells were treated with 5 Õg/mL of Ŭ-syn aggregates for 1 hour and washed 3 times with PBS. Then cells were incubated further in fresh medium for up to 48 hours and harvested at 1, 3, 6, 24, 

and 48 hours after wash. (F-J) SNK01 cells were incubated with 5 Õg/mL of Ŭ-syn aggregates for 24, 48, and 72 hours and analyzed for viability (F), cytotoxicity at 72-hour after treatment (G), degranulation (H), 

intracellular expression of IFN-ɔ and TNF-Ŭ (I), and surface expression of various activating NK receptors at 72-hour after treatment (J).



Therapeutic Mechanism - of - Action:

Reduce AD Pathogenesis via Anti - Neuroinflammation and Protein Reduction
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Troculeucel
CD56 bright CD16+

ÅCan enter brain via CXCR3  and leaky BBB

ÅSecretes anti - inflammatory cytokines

ÅKills auto - inflammatory T - cells via NKG2D and 
DNAM - 1 

ÅInternalizes protein aggregates



21

Test Method Specifications Subject 1 Subject 2 Subject 3

Appearance Macrographic Observation
Light-yellow cell suspension without cell 

aggregation or clumping
Pass Pass Pass

Sterility

BacT/Alert No microorganism detected No microorganism detected

Gram Staining1) No microorganism detected No microorganism detected

USP <71>1) No microorganism detected No microorganism detected

Mycoplasma
MycoSEQ  qPCR Assay 

Method 
No mycoplasma contamination No microorganism detected

Identity Flow Cytometry CD3-CD56+ > 80% 99.8% 99.9% 99.4%

Purity Flow Cytometry

CD3 < 5.0% 0.0% 0.0% 0.0%

CD14 < 5.0% 0.0% 0.3% 0.0%

CD20 < 5.0% 0.0% 0.1% 0.0%

Endotoxin
USP <85> Bacterial 

Endotoxin Test
Ò 0.5 EU/mL <0.050 EU/mL <0.050 EU/mL <0.050 EU/mL

Potency

Cytotoxicity Assay Calcein AM
Cytotoxicity against K562: Ó50% 

(E:T ratio of 10:1)
97% 93% 88%

Cell Surface Marker 
Expression2) Flow Cytometry

NKG2D Report Result 98.8% 99.4% 98.8%

CXCR3 Report Result 97.8% 95.0% 94.7%

DNAM-1 Report Result 100.0% 99.9% 98.6%

NKp46 Report Result 82.2% 73.7% 70.5%

Cell Viability
Trypan Blue Staining 
Method (EP <2.7.29>)

Ó 70% 97.0% 98% 96%

Total Cell Number
Trypan Blue Staining 
Method (EP <2.7.29>)

1.6 - 2.4 × 107 cells/mL
1.9x107 cells/mL, 
2.9x109 cell/bag

2.1x107 cells/mL, 
3.2x109 cell/bag

1.9x107 cells/mL, 
2.9x109 cell/bag

1) Additional  confirmatory  tests  to  assess  sterility  of  the  cryopreserved  SNK01 final  drug  product .
2) Results  are  reported  for  information  only . Specification  will  be  determined  based  on  the  accumulated  data  during  Phase  I and  II clinical  trials . 

1-3. Product Testing of Cryopreserved Products in Clinical Trial 
         (from 3 patients in AD trial)



Phase I Data - MX04

Proof - of - concept
Dose Escalation Study:

1  x 109 cells q month x 4

2 x 109  cells q month x 4

4 x 109  cells q month x 4

No drug related SAEs observed!
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